.
by FACS analysis. A particle may consist of a single Interneuron axons were visualized using a marker spebead or an aggregate of two or more beads. Negative cific for these cells ( Figure 2B) trol beads ( Figure 3B ). Dscam-Fc and control beads In about 50% of the segments, PC interneurons did not contained equivalent levels of purified protein at the end cross the midline ( Figure 2N ). These axons were often of the aggregation assay as assessed by immunoblotvisible as short stumps ( Figure 2H , arrows) or as longer ting ( Figure 3C ). Both Dscam isoforms exhibited distinct processes that invaded the midline but failed to fascicubinding properties with characteristic rates and extents late with axons of PC interneurons from the contralateral of aggregation ( Figures 3A and 3B ). side ( Figure 2I, arrows) . The arrangement of PC cell Two additional assays were used to assess Dscam bodies was also abnormal. In wild-type embryos, the binding. As discussed in later sections, these assays four PC cell bodies formed a tight cluster ( Figure 2F) were crucial for testing binding between different Dscam (Higashijima et al., 1996) , whereas PC interneurons exisoforms. In the first assay, red fluorescent beads decorpressing the Dscam transgene remained loosely associated with Dscam-Fc were tested for binding to COS ated or in some cases completely separated from one cells expressing full-length Dscam and GFP ( Figure 3D ). another ( Figure 2H, arrowheads) .
A slurry of beads was layered over cells transfected with A striking phenotype of PC axons was observed in Dscam or control cells, incubated for 2 hr, and washed embryos in which both the interneurons and midline to remove unbound beads. Bead binding to cells was cells expressed transgenic Dscam (Figures 2J-2M) . Only visualized by confocal microscopy. Beads bound to 3.5% of the PC axons crossed the midline, a greater than Dscam-expressing COS cells but not to control cells. 10-fold reduction over that seen in embryos in which the In the second assay, Dscam-Fc proteins captured on Dscam transgene was expressed solely in the interneurprotein G Sepharose beads were used to test binding ons ( Figure 2N ). The AC interneurons were not affected of Dscam to itself in extracts of cultured Drosophila S2 by transgenic Dscam expression. These neurons may cells transfected with full-length FLAG-tagged Dscam not express the molecular machinery required for ( Figure 3E , also see Figure 1B for schematic of DscamDscam signaling. Alternatively, as AC axons cross the FLAG). Proteins pulled down were analyzed by immumidline prior to PC axons, transgenic Dscam may not noblots probed with anti-FLAG antibody. Dscam-FLAG have accumulated to sufficient levels in these cells to was precipitated by Dscam-Fc but not by Fc alone. In induce a similar response. These data support the notion addition to these two isoforms, nine others were tested that Dscam can mediate interactions between opposing for binding using these assays (see below). All exhibited cell surfaces in vivo.
homophilic binding ( Figure 5A ). binding to other isoforms. A summary of interactions These isoforms, chosen arbitrarily from cDNAs isolated between different isoforms is presented in Table 1 between these isoforms was observed in S2 cell extracts able in the pull-down assay from S2 cell extracts, the possibility remains that weak interactions between dif-( Figure 8E, bottom panel) . In summary, even highly related isoforms exhibit homophilic binding specificity. ferent isoforms exist that are below the limit of detection in this assay. 
